. At the other extreme, 25 (6.0%) were willing to live 2 weeks or less in excellent health rather than 1 year in their current state of health (utility Յ0.04). Patients were willing to trade significantly less time for a healthy life than their surrogates assumed they would (mean difference, 0.05; P=.007); 61 surrogates (20.3%) underestimated the patient's time-trade-off score by 0.25 (3 months of 12) or more. Patients willing to trade less time for better health were more likely to want resuscitation and other measures to extend life. Time-trade-off score correlated only modestly with quality-of-life rating (r=0.28) and inversely with depression score (r=−0.27), but there were few other clinical or demographic predictors of health values. When patients who survived were asked the time-trade-off question again at 1 year, they were willing to trade less time for better health than at baseline (mean difference, 0.04; P=.04).
LIFE EXPECTANCY has increased dramatically even among elderly adults over the past few generations. Currently, an 80-year-old man can expect to live 7 years and an 80-year-old woman, 9.1 years. 1 But because the elderly disproportionately have both acute and chronic illnesses, quality of life has assumed increasing importance.
There are 2 approaches to assessing health-related quality of life. The health status approach describes functioning and well-being in 1 or more domains, such as physical functioning, mental health, social function, role function, pain, vitality, and health perception. [2] [3] [4] [5] Health status has been assessed in the elderly for over 30 years, most often with measures of ability to perform activities of daily living (such as bathing, dressing, eating, toileting, and transferring) 6, 7 and, increasingly, with brief, multidimensional surveys. 3 The other approach to assessing healthrelated quality of life, known as utility, preference, or value assessment, ascertains the desirability of a state of health. 2, 8 One such health value measure is the time trade-off, which quantifies a person's preference for quality vs quantity of life. Health values are used in individual clinical decision making as well as in health policy formulation. 2, 5, 8, 9 In clinical decision making, they can provide a general sense of how patients feel about quality vs quantity of life, and they can be used in clinical decision analyses to optimize treatment for an individual. 2, 10 Examples of using health values in clinical practice include helping couples decide whether to have amniocentesis 11 and deciding when a patient with human immunodeficiency virus infection should start zidovudine therapy. 12 In addition, utility assessment has demonstrated that clinical guidelines for management of ischemic heart disease may not conform to preferences of affected patients. 13 Utilities are most commonly used as quality-of-life adjustments to life expectancy in the calculation of quality-adjusted life years (QALYs), which, in turn, are used in clinical decision analy-ses and, in conjunction with cost estimates, in cost-effectiveness (cost-utility) analyses. While many analysts 8, 14 advocate using QALYs for such purposes, not all agree. [15] [16] [17] La Puma and Lawlor 16 have raised ethical concerns over the use of QALYs in health policy formulation, one being that the "old-old" cannot or will not provide health values and are thus disenfranchised.
Although much work has been done in geriatric health status assessment, little is known about the health values of the very old. Health value assessment in the elderly is particularly important because elderly patients receive fewer invasive procedures and less resource-intensive hospital care than younger patients, even when differences in severity of illness and preferences for life-extending care are taken into account. 18 Whether this different approach is with the assent of the patient or caregivers is not clear. Given the importance of health values, if in fact health values cannot be ascertained from frail elderly patients, it would be important to know whether their health care proxies could provide accurate estimates or whether health values can be predicted on the basis of health status or other variables. Another important issue is whether health values change over time.
METHODS

Study Participants
The Hospitalized Elderly Longitudinal Project (HELP) was a prospective study of the prognoses, preferences, and decision making of hospitalized patients aged 80 years or older, their surrogate decision makers, and their physicians. The HELP study took place from January 1993 to November 1994 at 4 academic medical centers (HELP was related closely to a concurrent study, the Study to Understand Prognoses and Preferences for Outcomes and Risks of Treatments project 19 ). To qualify, patients had to be at least 80 years old and hospitalized. Patients were excluded if they did not speak English; were foreign nationals admitted specifically for a medical procedure; had the acquired immunodeficiency syndrome (AIDS); had sustained multiple trauma; were admitted for hospice care, to the psychiatry service, or for an elective operation; were admitted to a hospital ward after transfer from another hospital; died or were discharged within 72 hours of hospitalization; or were scheduled for discharge within 72 hours of admission. For most patients, a surrogate was identified.
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Interviews and Instruments
For each patient, severity of acute illness was ascertained using the acute physiology score (APS) component of the Acute Physiology and Chronic Health Evaluation III prognostic scoring system. 21 Patients who were not intubated, were able to communicate, and were able to pass a cognitive screening test 22 were eligible to be interviewed. Trained interviewers interviewed patients and surrogates approximately 4 days and 12 months after study entry.
The health value measure used was the time-trade-off score. [22] [23] [24] Patients and their surrogates were independently asked in a systematic fashion whether the patient would prefer living only 1 year in the patient's current state of health or less time in excellent health, until an indifference point was ascertained. The time-trade-off score was then calculated as the fraction of a year in excellent health that was equivalent to a year of current health. For example, if the patient were indifferent about choosing between living 12 months in their current state of health or living only 9 months in excellent health, their time-trade-off utility would equal 9 divided by 12 or 0.75. Possible scores ranged from 0.04 (equivalent to indifference between 2 weeks in excellent health and 1 year in current health) to 1.0. After the respondent completed the time-trade-off question, the interviewer judged whether the respondent understood the task; respondents who did not understand were excluded.
Health status instruments included (1) a global quality-of-life question, in which the respondent was asked to rate the patient's quality of life as excellent, very good, good, fair, or poor 22 ; (2) a revised measure of dependence in activities of daily living over the previous 2 weeks 6, 22, 25 ; (3) a revised version of the Duke Activity Status Index, 22, 26, 27 which assesses ability to perform strenuous activities; (4) a shortened version of the Profile of Mood States, 28, 29 which assesses anxiety and depression; and (5) a measure of frequency and severity of pain.
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In addition, we asked questions concerning preferences regarding cardiopulmonary resuscitation (CPR); willingness to tolerate each of 6 potentially lifelong adverse outcomes-pain, mechanical ventilation, tube feeding, coma, confusion, and living in a nursing home; preferences for care focused on extending life as much as possible, even if it means having more pain and discomfort, vs care focused on relieving pain and discomfort as much as possible, even if it means not living as long; and perceived prognosis for surviving for 2 and 12 months and for functioning independently in 2 and 12 months.
22,30
We assessed the effect of the patient's illness on family members in terms of assistance needed and savings depleted. 28, 31 For the Duke Activity Status Index, missing items were imputed from surrogate responses for 5 patients. 32 
Statistical Analysis
Means are expressed as mean (SD), and medians are given with 25th and 75th percentiles. Continuous variables were compared using the Wilcoxon rank sum test. Within-patient changes over time were assessed with the Wilcoxon signed rank test. Concordance between patients' and their surrogates' timetrade-off scores was assessed using the Wilcoxon signed rank test. Univariate associations between the time-trade-off and the health status measures, measures of perceived prognosis, willingness to tolerate adverse outcomes, and demographic variables were assessed using Spearman correlation coefficients.
Because time-trade-off scores were not normally distributed, we used multivariable ordinal logistic regression to identify significant predictors of timetrade-off scores at day 4 and month 12.
Variables significantly associated with time-trade-off scores in univariate analyses (when PϽ.10) and variables found to have been related to time-trade-off scores in the Study to Understand Prognoses and Preferences for Outcomes and Risks of Treatments study 33 were entered into the model and retained through backward elimination, if P was less than .05. A summary statistic for the ordinal logistic regression models is Somers D, which measures the models' ability to predict time-trade-off utilities. For a binary outcome (high vs low utilities) the statistic is a linear function of the area under the receiver operating characteristic (ROC) curve (D=2ϫ[area under ROC−0.5]).
Within-patient changes in timetrade-off scores were compared with changes in other measures using the Kruskal-Wallis test and Spearman correlation coefficients. Analyses were performed using SAS statistical software (SAS Institute, Inc, Cary, NC).
RESULTS
Patients and Interviews
The HELP study enrolled 1266 patients. Many patients could not be interviewed: 25 patients (2.0%) were comatose or intubated or both; 272 (21.5%) were unable to communicate for other reasons; 204 (16.1%) failed the cognitive screening test; 29 (2.3%) died or were discharged within 72 hours; and 2 (0.2%) were ineligible for other reasons. Of the 734 eligible for interview, 622 (84.7%) participated. Of those 622, 62 (10.0%) terminated the interview before the timetrade-off question was asked. Of the remaining 560 patients, 43 (7.7%) refused to answer the time-trade-off question, answered "don't know," or had missing or incomplete answers. Of the 517 patients completing the time-trade-off question at their initial interview, interviewers provided judgments regarding the patient's understanding in 475 cases (91.9%); 414 (87.2%) were judged to have understood the task. Those 414 patients formed our main analytic sample (Table  1) . In-hospital and 12-month mortality rates and APS scores were significantly higher (higher APS scores indicate more severe illness) for the 852 excluded patients than for the 414 who completed the time-trade-off question.
Among the 414 patients, 319 also had time-trade-off questions completed by their surrogate at day 4. For the 319 surrogates' interviews, interviewers' judgments regarding understanding of the time-trade-off question were available for 311 (97.5%), and the interviewer believed that 300 (96.5%) of those surrogates understood the task. Compared with patients who had a matching surrogate interview, patients without a surrogate interview were similar in age, sex, and level of education attained and had similar APS and Duke Activity Status Index scores but slightly more dependencies in activities of daily living (1.08 vs 0.84 dependencies;P=.02).Ofthepatientsaliveatmonth 12, 176 (52%) completed and understood a follow-up time-trade-off assessment.
Health Values
The mean (SD) time-trade-off score for the 414 patients at their initial interview 
Patients Compared With Their Surrogates
Time-trade-off scores given by surrogates, who were asked to answer as they thought the patient would, also varied widely. 
Relationship of Heath Values to Other Measures
Time-trade-off utilities were related to patients' preferences for CPR (Table 2) Higher time-tradeoff scores were also related to patients' preferences for care that focused on extending life: patients who preferred care that focused on extending life had higher time-trade-off scores (ie, they were not willing to trade away as much time) than patients who preferred care that focused on relieving pain and discomfort.
Health values correlated only modestly (r=0.28) with overall quality of life (Figure 2 (Table 3) . Among the demographic variables, time-trade-off scores were not related to age, sex, race, or level of education. In a multivariable analysis, on average, patients who preferred treatment that extended life were more likely to report high time-trade-off scores (odds ratio [OR], 2.8; 95% confidence interval [CI], 1.8-4.4); in addition, health values were positively related to quality of life (OR, 1.2 for each level of better quality of life; 95% CI, 1.0-1.5) but were inversely related to level of depression (OR, 0.6 for each level of more severely depressed mood; 95% CI, 0.4-0.7; Somers D=0.343).
Health Values 1 Year Later
For the 176 patients who completed the time-trade-off questions at both day 4 and month 12, scores increased over the year by an average of 0.04, from 0.84 to 0.88 (SD of change, 0.30; median, 0; 25th percentile, −0.08; 75th percentile, 0.08; P=.04). This means that, a year after hospitalization, on average, the time patients would give up in their current state of health to be able to be in excellent health had declined by 2 weeks. As at the initial interview, time-trade-off scores were higher among those who de- Median education, y (25th, 75th percentile) 12 (8, 14) Acute sired CPR and among those who preferred life prolongation over relief of pain and discomfort (Table 2) ; utilities were not significantly related to the degree of impact of the illness on the family. At the 12-month interview, 60 patients (34.5%) rated their quality of life as excellent or very good, but timetrade-off scores correlated only moderately (r=0.24) with quality of life. In a multivariable analysis, on average, patients who preferred treatment that extended life were more likely to report high time-trade-off scores (OR, 4.6; 95% CI, 2.1-10.0). Time-trade-off scores were positively related to quality of life (OR, 1.6 for each level of better quality of life; 95% CI, 1.2-2.1; Somers D=0.378).
Change in time-trade-off scores was weakly correlated with changes in quality of life, physiologic reserve, and mental health (r=0.13-0.21).
COMMENT
Would an elderly person who is frail and ill prefer living as long as possible over a shorter but healthy life? This study ascertained the health values vis-à -vis quantity vs quality of life of a cohort of 414 hospitalized patients aged 80 to 98 years. On average, patients indicated a fairly strong "will to live": 40.8% were unwilling to exchange any time in their current state of health for a shorter life in excellent health, and 27.8% were willing to give up at most 1 month of 12 in return for excellent health. The variance was large, however, with 6.0% of patients willing to live 2 weeks or less in excellent health rather than 1 year in their current state of health. One year later, surviving patients who could be interviewed had higher utilities than during the index hospitalization, but again there was widespread variation.
The matter of how elderly patients weigh quantity and quality of life, then, is highly individualistic. Importantly, our study demonstrated that the majority of patients who could be interviewed understoodandcompletedthetaskathand.This finding, coupled with the findings that surrogates could not accurately gauge patients' health values and that health values could not be predicted from demographic or clinical variables, signifies that, when possible, health values should be ascertained directly from patients.
We are unaware of other studies of time-trade-off utilities focusing solely on hospitalized very old patients. In the Beaver Dam Health Outcomes Study, mean time-trade-off scores for patients older than 75 years with any of a variety of chronic conditions were very similar (0.79-0.84, depending on age and sex) to those we report (mean, 0.81); wide individual-to-individual variation in utilities was also seen. 34 Compared with previously studied younger patients, the mean time-trade-off utility of our elderly cohort was slightly lower than that of survivors of myocardial infarction (0.87) 35 and slightly higher than that of patients with the acquired immunodeficiency syndrome (0.79) 36 and of seriously ill patients (0.73). 33 The findings that timetrade-off scores do not correlate well with health status, 13, [36] [37] [38] [39] are higher than surrogates believe, 33 and increase over time 33 are by no means unique to the current study, however. There are several possible explanations for the abundance of high timetrade-off scores. First, patients may have been unwilling to trade much time for "excellent health" because they thought that their health was excellent at the time; yet, when asked directly, only 13.2% rated it as excellent, and only 17.3% of patients with utilities of 1.0 rated their health as excellent. Second, we used a short time horizon (1 year) in the time-trade-off scenarios. It is possible that, if presented with a longer life expectancy in current health, patients would be willing to trade away a larger proportion for a shorter but healthy life. Also, the sequence of the time-trade-off questions or noise in the instrument could have affected the results. 40 Further study of such issues and of other health value measures 8 in elderly patients, sick or healthy, is warranted.
Findings from this study are relevant for decision making in both clinical practice and policy making. 2, 5, 10, 13 For decision making at the individual patient level, time-trade-off utilities can be used in a general sense to gauge the patient's "will to live" or, more precisely, as quality-of-life weights in calculating QALYs for use in decision analyses assessing the risks and benefits of various diagnostic or therapeutic options. 2, 11, 41, 42 For decisions involving the allocation of health care resources, QALYs form the denominator of cost-effectiveness (costutility) analyses for calculating the incremental costs per incremental QALY gained for various programs, which may in turn be compared with each other. 2, 14 But we should be cautious about promulgating health policy that neglects to incorporate the wishes of individual patients. A recent study of patients with angina by Nease and colleagues 13 that also found wide interpatient variation in health values (for their angina) concluded that guidelines for managing ischemic heart disease should be based on individual patients' preferences rather than symptom severity. Similarly, with wide variation in the health values of the very old, there is a risk that guidelines developed for their care will not conform to their preferences.
In summary, health values, as measured by the time trade-off, of very old hospitalized patients who can be interviewed (1) can be elicited in most cases; (2) indicate that patients are unwilling to trade much time in their current health state for excellent health; (3) correlate with few other measures; (4) are higher than surrogates believe; and (5) rise over 1 year among surviving patients who could be reinterviewed. Because health values vary from patient to patient, when possible, health values should be ascertained directly from the patient.
